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MEMORANDUM

SUBJECTs. Ethllfluralin
" N=sthyl=N=-(2-methyl- 2-propeny*} -2,6=dinitro~
4-(trifluoromethyl)benzenamine.

TOX CHEM 453B

Ray Landolt

Review Section #1 hggfji/aﬁ; 774
Toxicology Branch/HED (TS-769

Richard Hountfort, PM #23

Registration Division (TS-767)

Robert B. Jaeger, Section Head

Review Section #1

Toxicoloqy Branch/HED (TS~769) é4f£LV/J$/ g
‘

-~ Registrant: Elanco Products Ccmpany letters of Septembar 12,
Docember 2, 1985, and May 8, 1986

Registration No.: 1471=122

Action Reguested:

Review the following toxicity studies identified as
conditional requirements in the Registration Notice dated
November 28, 19B83. ‘

I. Genatic Toxicity Studies

A, Chromosome Abberations in Ch1nese hamster ovary (CHO)
- cells in vitro.

B, Forward mutation in Scnizosacchar omyces Eombe p=1
' Cells. = .

A summary of qenctic toxicology studies w1th
ethalfluralin.




11, Tératoloqy in the rat.

II1I1. One-year dog oral tokic;ty study.

pata Evaluation
I.  Genetic toxicity studies

A. . The chrumotomd abberation in Chinclc.hamlter ovary
' (CHO) cells in vitro atudy is acceptable.

B. Gene mutation in Schizosaccharomyces pombe P-l cells
- {LSR=RTC No. 095005-M-03085) is unacceptable in the
present form and may be upgraded to acceptable on
resolution of the reporting deficiencies.

From the summary of genetic toxicity studiea submitted
the dominant lethal test in rats (R-159) and the DNA
repair in bone marrow (No. 83021 4SCE1169) study are
deficient. Until the reporting deficiencies cited for
thess studies are clarified and resolved the potential
genotoxicity of ethalfluralin in mammalian systems
cannot be determined.

The tefatology'study in the rat has u&tisfied the toxicity
data gap for a second teratogenic study cited in the
review of R. Landolt, October 30, 1985.

The following deficiencies were observed with the l-year
dog oral toxicity study.

A. Spleeh organ weights were not recorded.

B. Bonb MaArrow e&aldation for animal number 183623 was
not reported.

Racdmmendatioﬁ:"

" From the effects reported on the hematological parameters
‘investigated in the dog study, an anemic trend is apparent from
the oral administration of daily doses of ethalfluralin to dogs
for 1 year. These hematogical changes at the 20 and 80 mg/kg
" levels are associated with alterations in erythrocyte morphology
and increased erythoid series of the bone marrow.

‘With reference to the literature for the effects
. obmerved on erythropoissis in comparison with structurally
. related dinitro chemicals, a rationale for the omission of
‘spleen organ weights should be provided in order to determine
if the resulting anemia is intra- or intervascular.
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Bone marrow evaluation for animal number 183623,
4terminitod on day 154 of the study, 1s requestaed,

The data P!flrrld to in the letter of May 8th, in support °
of the observation that the increase in the erythroid series
for the 4 mg/kg level is in tha range of control dogs should be
submittad.,  The controls of the five l-year ‘dog studies referred

to in the May 8th letter should be included in the control
population cited,

I. Mutagenic Studies
Raview by John Chen for R. Landolt
A, Test Substahce: Ethaiflura11n. Chromosome Aberrations

_ }ﬂ Eg!ﬂﬂiﬂ EQMSEGP EVIF; E !!S !gﬂg! ;ﬂ ?!gro. RQEOPE
0. - =M= . UEUS , uthors:
« MOSe&SS0, brian uUean, an « FOrSLEr), ccassion No,

c9934¢

Procedure:

1. Chemical Tested

: The chemical name of Ethn1f1ura11n (95 5% Pur1ty)
was given as N-ethyl-N-(2-methyl-2-propeniy)-2,6 dinitro-4
(trifluoromethyl)benzenamine and N-ethyl- , , -Trifluoro N-
(2-methally)-2,6=-dinitro-p-toluidine. Solutions of the test
compound were preparad 1mmed1ate1y before use in DMSO.

_ 2. Cell Line

: . The'Chinese Hamster Ovﬁry cell 1ine was obtained
from Dr, F. Palitti, University of Rome, Italy. The CHO call
cultures were grown 1n Ham's F-10 medium suppiemented with
antibiotic solution, L-Glutamin (200 mm), sodium bicarbonate
(7.5%) and 15 percent newborn calf serum at 37 °C in a 5 percent
carbon dioxide atmosphere (100% humidity). Approximately 24 to
30 hours before treatment, an appropriate number of flasks (25
$q. CM).seeded with 5 x 105 cells 1n supp]emanted Ham's F- 10
were prepared for this study.

3.

: The in v1tro met abolic activation system conta1ned

rat 11ver enzymes and an e ener?y producing system (cofactor solu-
tion) necessary for its function. The preparation of liver:
microsomes (S5-9 fraction) from male Sprague-Dawley rats treated
previously with phenobarbital and beta-naphthoflavone mixture

“was based on the method described by Ames et al. (Mutation Res.
31: 347-364, 1975). The final made up S 9 mix (10 mL) contained
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J mL of 8-9 fraction, 1 mlL of 40 mM NADP, 1 mL of 50 mM G-6-P,
2 mL of 200 mM Hepes, 1 mL of 40 mM MgClz, 1 mL of 320 mM KCl
and 1 mL o!.d;a;illcq water.,. . - -

4. frolimiha;x deicitg Test

In order to establish the top dose to be used in
the main cytogenstic assay, a preliminary toxicity test was
pet formed. Ten concentrations were assayed: 0.12, 0.25, 0.50,
1.20, 2.50, 5.0, 12.0, 25.0, 50.0, and 120 ug/mL. The same assay
methods were used as for the main assay. _ _
5. Cytogenstic Assay Methods (Main Assay) -
7 " The CHO cells in the log phase of growth (5 x 106
cells/flask) were exposed to 3 concentrations of Ethalfluralin
(7.24, 22.9, and 72.4 ug/mL) without metabolic activation for 24
hours at 37 °C. For the assay with metabolic activation, the
CHO cells were exposed to 4 concentrations of the test compound
(5.0, 15,8, 50.0, 85,0 ug/mL) for 3 hours at 37 °C. At the end
of the exposure period, the mitotic cells were harvested by
the metaphase shake-off method, swelled by hypotonic solution,
and fixed in freshly prepared methanol: acetic acid fixative.
Chromosome slides ware prepared by dropping treated cells on
clean, wet glass slides to produce metaphase chromosme. spreads.

The slides were stained in 3 percent Giemsa in Sorensens buffer
and rinsed twice with distilled water. =~ - . L

-1 .- In the absence of 5-9 metabolic activation, the
cells were treated for more than one .cell cycle and were
harvested after 24 hours. In the presence of 5-9 metabolic
activation, the treatment time was 3 hours, but two harvesting
times (12 hours and 24 hours) were used. These cell cultures
were prepared at each test point and 100 metaphases were scored
from each culture. -The untreated control, solvent control -
({DMSO) and the positive control compounds (mitomycin ¢ and
cyclophosphamide) were run concurrently in this study. The

" axperiments were performed to comply with quidelines required

by EEC Directive 79/831 Annex V Part B8, OECD Guideline 473 and
the principles of good laboratory practices for nonclinical
laboratory studies as set forth by the U,S. FDA.

6. Statistical Analysis of the Data

. The Pisher's Exact Tesat was used to éomparé the
number of aberrations (assumed to have a Poisson distribution
betwesn cells) in the controls with the treated cultures.

; Resulgz:

fl.J.Proliﬁinagz Toxicity Test

H




s 005224

Preliminary Toxicity Tegg‘f'cont1ﬁhad :

- . W/0 S-9 Mix ‘ W/S«9 Mix
Treatmnt Dose _ “Maan . _ Hean

- ug/mi Cell  Meta- Mitotic Cell Meta- Mitotic
. Seored  phases Index(%) Scored phases Index(%)

DNSO BT 071 140 - V2.8 N6 97 1.7
043 130 ., s 12

0.12 e - 107 . 113 1087 108 - 9.3
1007 . 122 * 1009 89
0.25 1018 - 109 - 11,2 1000 69 8.6
1wl - N 1216 125 .
0.50 1066 - 123 1.7 1006 - 80 8.3
1000 119 1000 - 87
1.20 1044 137 - 12.8 1016 94 8.5
1004 - 125 1054 82 |
2.50 1004 96  11.1 1033 . 95 9.6
1035 3 1000~ 10}

5.00 1000 92 9.6 1005 13 7.9
- 1015 102 1004 86 .
12.00 1100 145 11.9 1000 - 87 8.5

' 102% 108 1071 89
25,0 1068 120 12.8 1039 79 7.3
. 1019 - 147 1061 74
50.0 1069 1M1 - 88 1073 156 14.4
. 1067 77 1015 - 145 .
- 120.0 1003 25 2.8 No cells recovared
' \ 1001 27 '
Cyclo~ - 2643 1035 - 65 10,0 1012 16 2.0
phosphamide - 1006 138 1000 24

Ethylfluralin

Findings: ‘

: - o a) In the absence of 5-9 metabolic activation,
the test compound induced a dose-related reduction in mitotic
index at the two highest dose levels (120 and 50 ug/mL). On
this basis, the maximum dose level for the main assay in the
absence of S-9 metabolism was selected as 72.4 ugqu as a dose

level calculated to produce a 50 percent in e mitotic index
compared with the solvent control value.

. .~ "b) 1In the presence of $-9 metabolic activation,
" the test compound demonstrated gross toxicity at the top dose
level {120 ug/mL) and no cells were recovered after treatment,
Therefore the maximum dose level for the main assay in the
“presence of 5-9 metabolism was selected as 50 ug/ml (sub-toxic
dose level). However, an .additional higher dose level (85 ug/mL)
1: Ehe main assay to ensure adequate testing was included in this
study. - .

P
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Results:

2

Treatmsnt without . No. of Total Ho. of No. of Cells
S~9 Metabolic Cells Aberrations Bearing .
Activation Scored __Obssrved Aberrations
Sampling Time: 24 hr ‘
Untresated : 100
00 .
200
Solvent (1% DMSO) 100
100
200

(o
—
e

(=1 ]
—
-

N
wolnw
5 va|m

o .

Ethalfluralin o
7:24 ug/mL 100
100
- Total 300
22.9 100
e
Total 200
12.4 100
Posltive Control 100
(Mitomycin C=0.1 ug/mL) : 100 -
; ' 200

o o(a\u N>N|H - lu‘o u‘u‘r—a -

10

Treatmant with §-=9
Mstabolic Activation
Sampling Time: 12 hxs i
Untraated 100
100
- : | Tetal 0
Solvaent (1% DMSO) _ 100
- | 100
200

Ethalfluralin S
: 8.0 ug/mL - 100
| 10
_ : Total 200
15.8. " . 100
: - Total 200
50,0 - 100
- 100
: : Total 200-
85.0 - * - Heo Hntugha.ts _
Posltive Control . :
(Cyclaphouphanidn 6.5 ug/mL) 100
_ - 100
Total 200

a

-

o

[
—
o L]

@D
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Results: _ o o IR

.2. Summary of Chromosomal Abcrrittoﬁi in CHO Cllll‘- Conﬁ'd

Tresatment with "No. of Total Mo, of ' No, of Cells
8-9 Metabolic ‘ " Cells Abserrations Bearing
Activation - - : Scored ' Absrrations
Sampling Time: 24 hr |
Untieatad : 100
1
- Total 200
Solvent (1% DMSO) 100
200

rac»}u o

Ethalfluralin )
) " 5,0 ug/mL 100
100
Total 200
15.8 - 100
100
| | 200
50.0 “ 100
' 100
- 200
35,0 100
100
200
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-
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Poaltive Control '
(Cyclophosphamide 6.6 ug/mL) -~ 100
Total 200
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Loind
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wlo .
Olm ©
ﬂ"dy
=

ty

i > ’?‘?NUUUHU

.

«+ gignificantly greater than the solvent control P < 0.05;

»%% Significantly greater than the solvent control P < 0.00l;
(A) = Chromosome Deletion; (B) = Chromatid Deletion; (C) = Chromosome
Exchange; (D) = Chromatid Exchange; (E) = Heavily Damaged Cells {more
than 5 aberrations); (F) = Isochromatid or Isclocus Break.
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Pindingss | | 7
S - - a) The pol#tivo-cbntrdl coﬁﬁduﬁd (Hitdﬁyéin
- € and Cyclophosphamide) induced significantly elavated levels
of chromosome damages in all the experiments (P < 0,001 or
P ¢ 0.0%) excepc the results obtained from the cyclophonphqmido-

treated sample after 12 hours.

S b) - In the absence of S$-9 matabolism the test
compound did not induce any statistically significant increases
in the number of cells bearing aberrations, Howaver, in the
presence of 5-9 metabolism the test compound induced a highly
significant increase (P < 0.001) in the number of cells bearing
absrrations at the top dose level (85 ug/mL, 24 hours gsampling

time). Therefore, the test compound, Ethalfluralin, produced
sufficient evidence to be considered clastogenic in the presence
of 5-9 metabolism when assayed in CHO cells under the reported
sxperimental conditions.

Bvaluitioﬁ:

The assay appears to have been conducted in a manner
to generate valid results. Ethalfluralin is considersd clasto-
genic in the in vitro cytogenetic assay in Chinese hamster ovary
cells with the S-9 metabolic activation, However, a minor
deficiency for determining the maximum dose lavel {50 ug/mL)
 for the main assay in the presence of 5-9 metabolism is noted.
The study is considered acceptable. :

B. Test Substance: Ethalfluralin. PForward Mutation in
Schizosaccharomyces pombe P—1l LSR-RTC Report No. 035005-M
03085, August 55 IE§5 {Authors! E.R. Ksams C.N,

and R. Forsterl., A 1 N 25?515

anaran, ccesslon NoO.
Procedure!

1. Testof Strain

.7 The haploid yeast strain Schizogsaccharomyces pombe
"P~1 which carries a mutation in a gene Involved In the adenine
bioaynthesis pathway (ade 6-60) and also the rad 10-198 mutation
(deficient in DNA repair pathway) was used to measure the -
induction of forward mutation induced by Ethalfluralin with and-
- without metabolic activation. A mutation occurring in any of
- . the preceding five genes (ade 1, ade 3, ade 4, ade 5, and ade 9)
prevents the accumulation of the red pigit--at, and the double
" mutant thus formed produces white colonies, which can readily
be scored. e o - o

. 2., Metabolic Activation sttdn

T The in vitro metabolic activation system centained
rat liver enzymes and an energy-producing system (cofactor

"\, n

e
.
\A‘ .
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solution) necessary for its function. The preparation of liver
microsomes ($-9 fraction) from five Sprague-Dawley rats induced
_previously with Aroclor 1254 was based on:the methot described
by Ames.at al. (Mutation Res.:31: 347-364, 1975). The final
made up S-9 mix (10 mL) contained 2.5 mL of S-9 tissue fraction,

30 mg of NADP, 30 mg of G-6-P, 0.1 mL of MgCl: (0.4M) and KCI
_ (1.65M).and 7.4 mL of phosphate buffer (0.1M). .

3. PriIiminirl_]oxicity Test

' . S$ince the test compound was found to be soluble in
the incuba*tion mixture at a concentration of 200 ug/mL, the top
dose of 200 ug/mL was used together with four lower doses (63.2,
20,0, 6.32, and 2 ug/mL) in this toxicity test, The toxictity

- value was axpressed as the percentage of control growth,

4, Forward Mutation Assay Method

_ S Liquid culture of S. pomhe P-1 was grown in YEA
medtum for 24 hours at 32 °C and shou reach 5 to 10 million
cells/mL. The yeast cells were harvested and resuspended for
each test point as follows: : :

a) Yeast cell Suspeniion:"O.Q mb;

b) One mL of phosphate buffer (0.01 M, pK 7.4),
or where $-9 metabolic activation is required,-1 mL of 5-9 mix;

I ¢) Each of the test concentrations (12.5, 25, 50,
100, 200, and 300 ug/mL) or control substances (MM5 and CP was
added as 0.1 mL) or where organic soivent (DMS0) 1s used at
0.05 mL together with 0.05 mL of phosphate buffer.,

L These incubation mixtures preparaed in universal
bottles were incubated for 16 hours at 32 °C in a shaking water
bath., . At the end of incubation period, the contents of each
bottle were diluted with 20 mL of sterile distiiled water,
harvested by centrifugation, and again resuspended in 2 mL of
YEL medium which were used for plating purpose. SN

e " Ten YEA plates were inoculated with approximately

3000 cells/plate to estimate mutant numbers. Three YEA plates

- were inoculated with a fixed dilution of the yeast suspension
to estimate survival levels. Three other plates were inoculated
with approximately 300 cells/plate to estimate the plate
efficiency of the cells. The plates were fncubated for 5 days

. at 32 °C. After the incubation period, the plates may be held .
at 4 °C prior to scoring. Scoring was effected by counting the
number of colonies on the plating efficiency plates and the
namber of white or sectored colonies on the mutation plates.

-
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5. stntlnttcnl Analysis

Th-'ltahiltical.piqniflcand. of the data was
assayed in ‘two waysi

S " a) At each dose laevel, the nqﬁbor of mutant
"coloniés obtained was compared with the control valus using
the modified Chi~Squared statiatic, _

_ - b} After sguare root transformation ol the data
to satisfy normal distribution and homoscedasticity assumptions,
a linear regression equation was fitted to the data using the
least squares method., A statistical significant regression
line with a positive slope will be taken as evidence of a
doss-response relationship.

Results: -

1. Prelimina Toxicity Test (16 hours of growth on
YEA moEIumE

Without 8-9 Mix With 5-9 Mix
. Plate Percentage Plate Fercentage
.- Treatmsnt Count* Survival** Count* Survival®*

Untreated
(Distilled water) - 226 90 268 . - 82
Solvent Control - . .
(DM30) : . 245% 252 ‘ 100 ‘ 326
Ethalfluralin S . . -
2 ug/ 2718 11 254
6,32 . 264 : 105 - 28C
20 * 174 - 69 306
63.2 " 206 82 270
200 " 181 a2 214

* u.ah'valﬁe obtained from three plate counts; g .
** Parcentage Survival: Mean plate counts expressed relative to solvant
" gontrol. . - - s S

- Findinﬂsz - The test compound was found to be
slightly toxic to the treated cells at the highest dose level

(200 ug/mL) in the presence and absence of S-9 metabolism. On

the basis of these results, a maximum dose level of 200 ug/mL

was selected for the main assay. However, an additional higher -
dose level (300 ug/mL) in the main assay to ensure adequate .
~testing was included in this study. : : e

-




005224

k.IUItII

i.. Summary ot Porward -Hu‘u'tion in Schizosaccharomyces Pombe Pl

Without §-9 Mix - Colony Counts _ With 8-9 Mix - Colony Counts
_ gurvival Efficlency __Mutants  Survival Bfticlency  MWutants
~ Treatmsnt Plate* plata* Comp. Comp, Bect, Plate* Plats* Comp, Sect.
Plate* .
HE- 1 . :’ *
Untreated 52 21 239 215

-
v

pistilled watar FAR 211 215 215
Positive Controls . :
MM8, 0.07 ug/mL 283, yALL IR L2 L)
0.14 " 229 SRRw Lgwwk
- CPy 1425 "
- 2.50 "
Ethalfluralin
0 ug/alL
12.5 "
25.0
$0.0
100
200
300

Bg- 2 :
Untreated
Distilled Water

Positive Controls _ o
MMS, 0.07 ug/mL : b LAL I 1L L)
0.14 " ' T4%¥h J4nen
cp, 1.2 " 170
2.50 " ' ' 132

Ethalfluralin Lo ) : '
0 ug/nL 228 228 o - 245
12.5° 218 259 278
25.0 - 304 304 N - D 255 -
50.0 - o 224 232 175
100 14 246 _ 185
200 o1 s , 124
o " 93 111 170
* Mean value obtained from three platn counts; . -
- &= gignificantly greater than the solvent control P < 0.05;
*#% gignificantly greater than the solvent control P < 0.001, o
. MMS = Methylmethansulphonata (stltinticll nngrc--ion Line: Y) = 1 5173 + 27, 9341x;
" ¥z = 1.0020 + 30.4338 X)
CP = Cyclopholphanid- {Statisticval thrcsnion Line; Y1 = 0. 7556 + 0-9226 x.
C 7 Yy = 0.2602 4+ 1.3390 X)) .
ca-p. = Complets mutants scored from 10 puu-. - e L -_ 11
- Sect. = Sector mutants scored for 10 plates. ' R
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2. Summary of Forward Mutation in S. pombs Pl -
continued ~ -
n indingl '

l) The pooitivc control compound (MM8 and CP)
induced erpected "frequencies of .forward mutation in S. pombe
Pl that ware greatly 'in excess of the vehicle control valuss
the nonactivation and activation systems (P < 0.05 or P < 0.001).
These positive responses indicated that the assay systems were
functioning properly. .

o 2) The test tompound did not induce forward
mutation in S. pombe Pl either in the presence or absence of
5-9 metaboliam under the reported experimental conditions.

Evaluation:

The aeaay appeara to follow the general procedures
of S. pombe (Pl) mutagenicity test recommended by Loprieno N.
et al. (Testing of chemicals for mutagenic activity with
Bchlz zoaacchrrom¥cea ombe: A Report of the U.S. EPA Gene-Tox
Program. Mutation Res. 115:215-223, 1983). Howaver, :ha
following deficiencies in reporting of this study should be
clarified: _ _ i _ _

: . 1) Details of procedurea used for the preparation
of liquid culture of S. pombe Pl prior to testing by the
gelec:ion of red-purple colonies wers not presented in this
report. . :

2) Appropriate culture media for culture growth
and for the determination of survival and mutant
colonies were not ﬂlearly deacribed.

The study is unacceptable in the present form.
However, this study may be upgraded to acceptable on resolution
of the reporting deficiencies. '

C. A Summar of Genetic Toricolo Stuoies with Ethalfluralin
Lilly Research Laboratories, August - (Prepared by G.S.
Probst) Accession No. 25934 o S _

- Regiatrant's Conclusions:

' Ethalfluralin was previcuely evaluated for potential
genotoxicity in a battery of in vitro and in vivo tests (Appendix

" A) which were conducted at Lilly Research Laboratories at

.~ Greenfield, Indiana. Since Ethalfluralin has been evaluated .

i 1, ¥ four mammalian asaaya (Hepatocyte DNA Rnpair: L5178Y Point o
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Mutation; In Vivo SCE; Rat Dominant:Lethal) for mutagenicity/
genotoxicity without any evidence of a positive effect, the
positive findings of in vitro chromosome aberrations in CHO
~ ¢ells reported by LSR are Tess. meaningful. Therefore, "it is

rea. nable to concluce that Ethalfluralin does not pose a
mutacenic hazard to mammalian systems.” ’

" Toxicology “Branch Recommendation:
- o Toxicology Branch acknowledges receipt of the
following mutagenicity studies with Ethalfluraiin previously
" gubmitted by the Registrant: T

Mut agenic - Ames; Non-mutagenic at = - Unacceptable
Lilly Res, Labs.; concentration ranging 002251
#LBMS 1169 ; . from 1000-0,1 ug/mL +/-
' activation in Salmonella .
strains: G46, TRI535, TA100,
c3076, TA1537, 03052, TA1538,
TA98, and E. coli strains::
WP2 and WPZ uvr A -

Mutagenic - Salmonella; Positive for increased Acceptable
Lilly; #83404GPA1169; revertants in Salmonella 003269
6/83 _ and E. colt. (TATH3G,

TA100, TA78) Tested with

and without metabolic

activation. Doses tested:

0.1 - 1000 ug/mL

Mutagenic ~ Salmonella; positive for increased Acceptable
Li11y; #830307AMS1169, revertants in Salmonella., 003269
830404AMS1169 & 830425 Strain tested:” TAI1B37,
AMS1169; 5/83 ' - TA1538, TA1535, TA98 an
TA100; positive in TA1535 -
activated, TA100 (dose
response) +/- activattion.
Dose tested: 125-1000 ug/mil

Mut agenic « DNA repair Negative for UDS (repair) Acceptable
in rat hepatocytes up to toxic doses (500, 003269
Litly; #791120-263; 1000 nM) Doses tested:
6/80 0.5, 1.0, 5, 10, 50, 100,

. i 500, 1000 nM/mL .

Mutagenic ;- gene muta-  Negative for TK locus in  Acceptable
tion in mouse lymphoma L5178Y cells up to toxic 003269
cells; Lilly: doses., Doses tested:
#830208MLAL169; 4/83 0.1, 0.25, 0.5, 0.75,
' : 1.‘0' 2|5| 5‘0’ lﬂd 10

ug/mL
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-~ Mutagenic = DNA repair  Negative for SCE _ Unacceptable
- in bone marrow; Lilly: induction in females - 003269
$8302148CE1169; 3/83 “(males not tested) Doses
o Ty : tested: 200, 300, 400,
500 mg/kg. - Cytotoxic at
400 and 500 mg/kg. ..

Mutagenic - dominant No evidence of dominant = Unacceptable
lethal - raty lethal efffect. = =~ 002251 '
Lilly Res. Lab.; Dose tested: 5.0 g/kg’  ~

#R=159; 12/80 (25%) suspension in 10% -

1

~ agueous acacia solution -

' - Based on the mutagenicity studies with Ethalfluralin
submitted previously by’ Registrant, the in vivo SCE assay and
the dominant lethal test in rats were judged Inadequate to be
acceptable. Until the reporting deficiencies cited in our
conclusions in the previous reviews for the dominant lethal
test in rats (TB memorandum October 29, 1982 Roland Gessert
and Irving Mauer) and the in vivo SCE assay in rats (TB memoran-
dum September 28, 1983 Irving Mauer) are clarified and resolved,
we are unable to determine the potential genotoxicity of the

. test compound in mamalian systems. : '

11, Toratology - Rat _ N : .
Bio-Research. Lab No. 82182, November 1385, Acc. No. 260434

- A. Ethalfluralin® (95.5%) was administered orally: in a
10 percent aqueous acacia suspension at 10 mL/kg to four groups
of 25 bred Charles River female rats at 0, 50, 250, and 1000 mg/kg
daily on days 6 through 15 of gestation. The female rats were
73 days of age and weighed between 209 and 240 g. Evidence of
mating was determined by the presence of spermatoioa in the
vaginal lavage. Body weights were recorded on days 0, 6, 11,
16, and 20 of gestation. Food consumption was measured daily
on days 0 to 20 of gestation. All animals were examined daily
with urine color verified on days € and 7, 1l and 12, and 15
‘and 16 of gestation. The study was terminated on day 20 of
 gestation and the females wers subjected to a grosas pathological
examination. At the time of cesarean section, fetal examination
consisted of number and position in utero of live and dead,
nimber and position of resorption sites, number of corpora lutea,

¥identified as EL-161, Compound No. 94961, Batch No. 530-!64-355
was reported to contain 0.09 ppm of N-ethyl-2-methyl-N-nitroso-
2-propen-1l-amine.
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sex, body weight, and gross observations.  Fetal heads were
placed in Bouins fluid and examined by the technique of Wilson.
Half of each litter was examined for soft tissue alterations..

" All fetiuses were examined for skeletal alterations. Reporting
of fotal findings were categorized as major nalformution, minor
anomalies and common variants. For each litter, calculations '

were.made for preimplantation loss (%), postimplantation loss
(%), resorptions (%), and live fetuses (%). .

B.  Results
1. Apnalytical Chemistry

oo a.  The mean assayed concentration (mg/mL} of
athalfluralin in suspension was 4.32-6.23(3), 22,2-23.02(25)

and 93.08-94.7(100) with the thecretical concentration indicated
in parenthesis.. _ o :

2., Maternal Observations

a. Mortality - No deaths reported for.aqy dose

b. Clinical Findings -

B  {. The urine of females treated at the 250 and
1000 mg/kg dosage levels appeared dark on day 7 of gestation and
decreased in severity by day 16 of gestation. Yellow staining

of the urogenital area was also observed at the 1000 mg/kg level.

¢. Body wWeight

' {. At the high level (1000 mg/kg) a 45 percent
decrease in the group mean body weight gain was observed during
days 6 through 11 of gestation followed by a gradual increase
in the mean body weight gain during days 11 through 16 of
gestation and was comparable to the control values by the
termination of the study. L .

. L {i. The absolute mean body weight gain of the
50 and 250 mg/kg levels was compaﬁablo to the control values.

v - . {ii. "The corrected body weights and the
corrected body weight gains in the 250 and 1000 mg/kg/day

"~.  groups were significantly decreased (P < 0.05 and P < 0.001,

‘respectively) .” The percent differences in the corrected body
weight gain during days 0 through 20 of gestation, between the
. control and the 50, 250 and 1000 mg/kg/day test levels were 6§,

11, and 15 percent, respectively.
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d. Pood-Consumptiop':- - _

. .. 1. At the high level (1000 mg/kg) a 14 percent
decrease in the group mean food consumption was observed during
days 6 through 11 of gestation followed by a 6 percent decrease
during days 1l through 16 of gestation and was comparable to
the control values by the tarmination of the study.

. E ii- The group mean food consumption of the 50
and 250 mg/kg levels were comparable to the control values.

e. Gross Pathblogical Findings

i. ©No gross patholdgical findings related to
the administration of thﬂ teat material were observed.

£. Pregnancy rate was loolpefcent i all groups
except for the 250 mg/kg level which was 92 percent.

3, . Uterine Obsarvations

a. The following parameters recorded for all
three test levels were comparable tc the control observations:
number of corpora lutea, implantation sites, resorptions, pre-
and postimplantation losses and the percentage of resorptions.

b. Fetal Observations
i. No dead fetuses were recorded.

ii. The group and litter mean body weights
and sex ratios of the test levels appear unaffected as compared
to the control values.

iii. Major Malformations

The high level (1000 mg/kg) was without
incidence of major malformations with one fetuses in each of
the two lower dose levels and control observed to have a major
malformation. o

iv. Minor Anomalies

: - - A signiticant increase (P < 0.05) in the
incidence of litters with minor skeletal anomalies was reported
tor the 1000 mg/kg/day level. This represents 53 fotuses
affected in 23 litters as compared to the ‘control values of 42
tetuses affected in 16 litters. With reterence to the attached
table for comparison the group incidence of minor skeletal
siomalies reported in this study are within the range of values
observed in the seven historical data studies conducted between
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1983 and 1984. The group litter mean percentage of affected
fetuses were not significantly different from the control
values.  .This increase in minor skeletal anomalies does not
appear to be related to the administration of the test material.

..v. Common Variants

CEE _ The incidence of common skeletal variants
(thoracic ‘and sternebral) were similar in occurrance between
the test and control groups.

- €. Conelusion
1. Classification of Data - Guideline

: 2. The incidence of hydronephrosis reported previously
(Gessert October 29, 1982) in the rat teratology study (250 mg/ kg
HLT) conducted by Lilly Research Labs, No. RO 6880, 1980 (Acc.
No. 070682) was not evident in this study.

3. Maternal NOEL 50 mg/kg/day

| i Maternal LOEL 250 mg/kg/day with a significant
decrease in the corrected body weight gain and the elimination
of dark urine observed during days 7 through 16 of gestation.

Developmental NOEL 1000 mg/kg/day
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[11. Chronie Oral Toxicity-Dog

_ Liily Rqseaﬁih,Liboratortes Ho. DO 1684, Nbvembir 1585. |
’ Acc. “Q. 260‘3‘ . ‘ ) . o

“A.. Procedure SR ) e ‘
ST i TRirty-two 7= t6 B-month-ol1d male and famale beagle
dogs weighing 8.3:+ 0.18 kg and 7.3 % 0.19 kg, respectively,/|
were divided tnto Tour groups of .four animal per sex per dosije
lavel of 0, 4, 20, and 80 mg/kyg. ‘The test material (95.5%)
jdentified as compound 94961 or EL-161, batch number B30-Y64-
35B* was administered orally in capsules daily for one year.
Body weights were' recorded tnitially and at weakly intervals
~with food consumption estimated each day. Alliof the animais

received an ophthalmic examination initially, then at 6 and T2
months. .Hematologic determination were made initially, at
and 3 months, then monthly thereafter for the duration of the
study to include: hemoglobin, PCV, MCV, MCH, MCHC, activated
partial thromboplastin time, thromocyte count, erythrocyte
count and morphology, and total and differential leukocyte
counts. A cytologic evaluation of bone marrow smears including
an estimated M:E ratio was performed at the termination of the
study. Clinical chemistry determinations were made inftially,
then at 1, 3, 6, and 12 months to include: glucose, urea
nitrogen, creatinine, total bilirubin, alkaline phosphatase,
alanine transaminase, and cholesterol. Urinalysis
determinations were made initially, then at 1, 3, 6, and 12
months to include: specific gravity, pH, color, content of
protein, glucose, occult blood, ketones, bilirubin, and uro-
bilinogen. Organ weights were recorded for brain, 1iver,
kidney, heart, thyroid, adrenals, testes, and ovaries., Repre-
sentative portions of all tissues and organs of all animals-
were collected for histopathologic examination. :

B. Results
1. Gross Observations
a. Signs of Toxfcity |
One inctdence of mucoid stools was reported

 for one control doz during the 12th month of the study. Soft
mucoid stools for 2/8 and emesic for 1/8 animals were observed

'ﬂ?bbFf?E'Ed‘%ﬁhta1n the impurity N-ethyl=2-methyl-N-nitroso-
'z-propon-l-aminn in the concentration of 0.0y ppm,
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at the 4 mg/kg dose level once during the third and.fifth month

of thorntudy.u_At.:hg.20‘ng/k9510001romonis_waifobqorvedﬁfor .
_three dogs and soft stools for.four dogs once during .the 6th,
“10th, and llth month. ~One animal of the 80 mg/kg level remained
normal in. appearance throughout the study. - Ths other dogs ot

_the high level exhibited soft and/or mucoid stcdls for 2 to 7

days during tho;léuuy;QJDmertdmaldgtﬂqg;;QBZGB){ot-thd“high L
level was euthanized on day.153 of. the study. - This.dog was
hypoactive, ataxic with tremors during the third month, and
removed from treatment for 6 days after which treatment was

. resumed. . During the £ifth month this animal was observed - ‘

‘unconscious without pupillary light response, abdominal muscles
tense, limb muscles rhythmically contracting, and emesis occur-
red prior to euthanization.  One other dog, a male (No. 184193)
of the 80 myg/kyg level was observed during the fourth month to
have soft mucoid stools containing a reddiah-brown fluid, pale

mucous membrane, abduction of the hind limbs, rapid, weak
pulse, in poor condition, and not eating. Neurological exami=-
nation of this animal was negative, After 2 days without
treatment this animal (No. 184193) returned to normal and

remained ;n the study in good health. :
| b.  Food Consumption N

_ _ .  Three dogs (Nos. 183623, 183633, and 184193)
dosed at 80 mg/kg were off food from 1 to 6 days during the
study. The male described previocusly (No. 184193) for gross

 observations was off food on several occasions from 1 to 3 -

days, for a total of 1l days, during the study but maintained

a comparable body weight to the other  males dosed at the high
level. ' The other animal, a femals (No. 183633), at the high

lavel, was off food for 2 days during the study but maintained
its body weight comparable to its pretreatment weight for the

duration of the study. o :

c. Body Weight

- . : A significant decrease in the mean body -
weight gain was reported for the malecs of the 80 mg/kg level
by the second week and remained depressed for the duration of
the study. The group mean body weight gain of the females of
all three dosage levels was comparable to the controls.

4., Opthalmic examination was negative for all
three test and control dogs examined at the 6-month interval
and at the termination of the study.
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“a. - Clinical Blood Chemistry S
T TA‘sidnificant decrease in blood glucosé. . -

" levels was reported for males of the 80 mg/kg dosage-level by
"~ day 85 and for males of the 20 mg/kg dosage .level by day 176, -
“both values were comparable to the control values by the termi--
nation of the study. A transient, but significant increase in

the. total bilirudbin values for males and: females of the 20 .and-

. 80 mg/kg dosage levels was reported by day 29 becoming compara-

1_jb1e-to the controls by day 176. Alkaline phosphatase values

‘increased to greater than 50 percent by day 29 for the females
of the 20 and 80 mg/kg lavel and for males of the 80 mg/kg

level by day 176, remaining elevated for the duration of the
study. A significant decrease 1n male and female creatinine
values was observed for the 20 and 80 mg/kg level by day 29 =~
beigg comparable to control values for the duration of the
study. o

b, Urinalysjs

S e The uf1né'apbéaréd ambén* and clear on day 30
- for males of the 20 mg/kg level and for females of the 80 mg/kg
level. The urine of the female dog (No. 183623) euthanized on
day 153 of the study was described as black cloudy with a 3+

for protein, trace glucose, 3+ occult blood, and 1+ for ketones
and bilirubin. : : c

' S ' ~ An increase in the incidence of biiirubin in
the urine collected from dogs of the 20 and 80 mg/kg level was
observed as compared to the controls. ‘

Ce Hema:o]ogy

. S By day 85 of the study, the thrombocyte
counts for males and females of the 80 mg/kg level were
significantly elevated accompanied by an observed increase
of 20 to 40 percent for males and females of the 20 mg/kg
level,t remaining elevated for the duration of the study. The

¥Amber urine was reported to be indicative of etha)fluralin
metabolism, . SRR S

tThese increases in the thrombocyte count observed at the
"3.month interval for animals in the 20 and 80 mg/kg levels
prompted an alteration in the sampling of the hematology
parameters from 6§ and 12 months to monthly intervais for
the duratton of the study. : .,

"..'k.
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-thfdnbbplnstin:timh of all three test levels was cémpﬁrabld to

‘the control values. .. - .- B T PRI SR
N ST I At: the 80 mg/kg level, malameanerythtoeyta '

hemoglobin, and packed-cell volume values wers significantly

' depressed by day 118 through to termination of the study. By .
 day 85, temale erythrocyte, hemoglobin, and packed-cell volume
 values of the: 20 and 80 mg/kg levels were significantly = .
depressed; being comparable to the control values by day 1l8
- through to end of the study. A significant decrease in male

and female mean corpuscular hemoglobin concentration {MCHC) was.
‘observed at the 80 mg/kg level during the 273~ to 30l1-day inter-
vals for females from the 29- to 147-day interval and at the '
termination of the study. An increase in the ratio of nncle-
ated erythrocytes to 100 leukdcytes was reported 1/4 fomales -
of the 20 mg/kg level, 1/4 males and 1/4 females (terminated
day 153) of the 80 mg/kg level. "Variations in the elevation of
the leukocyte count of males and females of the 80 mg/kg level
were observed with increases of 20 to 77 percent during days
85 through 176 and on day 301, being comparable to the control
 values during the other intervals. BT : o
C : At the 80 mg/kg level, male lymphocyte count
was significantly depressed,on days 147 to 210 and the female
‘lymphocyte count was depressed significantly on days 8% to 232.
A transient but significant decrease in female lymphocyte count
. was reported on day 147 for thes 20 and 4 mg/kg levels f£nllowed
by a return to normal values by day 210. - ' ' :
B A significant increase in the male nautrophile
count was reported for the 80 mg/kg level by day 85 through day
322 being comparable to the controls values by the termination
of the study. Female neutrophile count was significantly
elevated at the 80 mg/kg level by day 85 being comparable to
the control values for the duration of the study.

o A significant decrease in band neutrophil
count was reported for males of all three dose levels on day
322. By day 210 a 40 to 60 percent decrease in eosinophil
. count was reported for males of all three dosage levels beirng
significant at the 80 and 4 mg/kg levels. -

" Number of Aniﬁals Showing an Incidence
of Erythrocyte Morphology in Study DO 1684

' = - e Treatment Group S
Variation Control -4 mg/kg 20 mg/kg 80 mg/kg
Observed M 4 | ¥ M r M F

Normal 474 4/4 | | -
Qnilocytolil _ 2/4 2/4 2/4 Z!Q. a/4

J
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L | Treatment Group -
-+ Variation - Control 4 mq/kg 20 mq/kg 80 mg/kyg
: Dhserved- S F M- F M M F

_ Polychromasia - 2/4 2/4 3/4 3/4 374 4/4
Poikilooytosls , 1/4 2/4 - 2/4 '

Macrocytes _ - 3/4 3/4 4/4

Target cells = , : - 1/4

 Hojell-Jolly S 3/42/4 474 A/4

- podies _ _ _ ‘ S :
Hypochromia o . ' ) " 1/4
Rouleaux : . S ", L -p‘ : . 1/4

v Male and female preteet erythrocyte morphology
was normal for controls and all three dosage levels except for

- an incidence of polychromasia (1/4) and poikilocytoaie (1/4)
observed for femalee of the 4 mg/kg level.

- Erythrocyte morphology was normal for the
oontrole with variations in size and color reported for all
three dosage levels. The presence of macrocytes was observed
for females of the 20 my/kg level ard for males and females of
the 80 mg/kg level. The number and frequency of occurrence of
Howell~Jolly Bodies in the 20 and 80 mg/kg levels were greater .
than observed for the pretest or control animals from day 29
to 85 through to the termination of the study.

* ) Prior to the completion of this review,
additional data were received with Elanco Products Company
letter of May 8th, 1986, presenting the incideice of erythro-
cyte morphology observed in the pretreatment, control and test
levels of five l-year dog studijes conducted at Lilly Research
Laboratories.  The results of the pretreatment cbservations are
presented in the following table for comparison to the study
under review (DO 1684).

Pretreatment Incidence of
Erythrocyte Morphology Change

Study | Number of
No. Sex = Observations

o Anisocytosis Poikilocytosis Polychromasia
DO 2683 Male ~ 72° 1 ”

_ Female 72

DO 4883 Male 48

Female 48

DO- 6184 Male . 48
» Female 48
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 study | © Number of _
No. Sex Observations o Lo , - _
T L o isocytosis Poikilocytosis Polychromasia

DO 1784 Male 48 ; o 1
o . Pemale 48 o - 2

DO 1785 Male = 48
.. . Female = 48
DO 1684 Male = 48
. Female = 48 - = - ) 1
R "The'chihﬁes in qryhthiocyte morpholﬁgy
observed during the pretreatment phrase of this study (DO 1684)

are consistent with those values reported for these five
. studies. o ' o

-~ .-.. . | The 4 mg/kg dosage level appears equivocal
for alterations in erythrocyte morphology. In response to this
- concern the following observations were tabulated from the
" ¢ontrol population of the five l-year dog studies conducted at
Lilly Research Laboratories. These observations along with the
control and 4 mg/kg level incidence of erythrocyte morphology
are presented. : . o

: Control Incidence of
Erythrocyte Morphology Change

Number
of Obser-
Sex vations

Anis, Poik. Macrocytes Rouleaux

Made 84 1(4) 1(S)
Female 84 2(1,5) 1(5)

Malae 46
remals 56 ' 1010}

Male 56 : v
‘Females 56 - 4(4,4,10,10) 1(11)

r

( )= nnnth vn:iitton vas obnofvod

1oata are listed for historical control animals, except for the last
entry which shows the response in the present 4 #g/kqg dose group.
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Study . Number .
R - of Obser- ‘ )
No.l .Sex . vations . S S i W

- .+ Anis. Poik.  Polycs Macrocytss Rouleaux

DO 1784 .Male S6 | .

; Female 56 1(7) 1(3) - 1(8)
‘DO 1785 . Mile 56 , ' SR ,
) . Female 56 2(6,11) 2(11,12) . 2(6,12) 2(6,11)
DO 1684 Male . 48 '
: l‘u;h . 48

DO 1684 Male 48 2(2,10)  1(10) ' 3(3,10,10)
(3 mg/xg) Pemale 48 2(10) - o2¢(10) - 2010) "

{ ) = month variation was observed

pata are listed for historical control animals, except for the last
entry which shows the response in the present 4 mg/kg dose group.

: -~ . .- - The incidence of erythrocyte morphology
changes at the 4 mg/kg level appear significant when compared
to the absence of variations in the controls of this study.
However, when compared to incidencs of occurrence in the popu-
lation controls of these five studies and with consideration
given to the lack of hematological changes at the lovw lavel of
"this study, these morphological changeés do not appear signifi-
cant. The occurrence of morphological changes in all of these
studies is most apparent during the later 6 months of the
respective studies. . : ,

3. Tormihil.zximination

1 ' . a. . The organ-to-body-welight changes were limited
to the high dosage level with the two lower dosage levels
comparable to the control values. Liver-to-body-weight and
liver-to-brain-weight ratios of males and females of the 80
ng/kg level were significantly increased. Male kidney-to-body-
weight and kidney-to-brain-weight ratios were increased by 36
and 16 percent, respectively for the 80 mg/kg level. Increases
in male adrenal weights relative to body and brain weights of 30
to %0 percent werse reported ior the 4 and 80 mg/kg levels, but
not for the 20 mg/kg level. A 27 to 44 percent (not dose
related) increase in female adrenal weight relative to body
weight was reported for all three dosage levels. Spleen
weights were rot recorded for this study. :
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S b ' Gréas ﬂecfdbﬁf 6b§érvh£foni'ﬁdré limited to
the fémale dog (No. 193623) that was euthanized after 153 days
on test. Transudate iii; the pericardinsl sac, mottled liver, and
brown contents of the urinary bladd:r were observed.

.- .

Er 'ﬁlltqp;tﬁoiégié?Eind1n§§ ;;‘ e
o "on day 153 of ‘the study female number 183623.
of the 80 mg/kg level was euthanized.  ~Histopathological obser-

vations of this dog-'were lymphocytic necrosis of the thymus,

~ lymph node, peyers patches, and gallbladder accompanied by:

lymphoid depletion  of the spleen. Moderate thyroid hyperpia-
sia (C-cell), slight centrilobular vacuolation, and sidercsais -
of liver were reported for the same female. Evaluation of the

sciatic nerve and spinal cord of this animal were negative.

o Ls o+ At _the termination of the study marked
siderosis of the liver of one female of each of the 20.and
80 -mg/kg levels with slight to mininial liver siderosis.of two .
males and two femalées of the 80 mg/ig level was observed as
comparel to slight to minimal siderosis of one female control
" and one male of the 4 mg/kg level. - Cortical tubular brown
pigmentation (bilirubin deposition) of the kidney was observed
for 5/7 dogs of the 80 mg/kg level as comnared to the incidence
~of 3/8 in the controls, 4 mg/kg and 20 mg/kg levels. Mammary
gland hypoplasia was not observed for the female controls or
test levels. However, the incidence of male mammary gland
hypoplasia of all three dosage levels was comparable to the
control males, Thyroid hyperplasia (C~cell) was observed in
6/8 dogs of the 80 mg/kg level as compared to the control
incidence of 4/8. _ :
C - Histopathologic observations of the bone and
bone marrow of all test and control animals including female
dog number 183623 of the 80 mg/kg level were reported to be
normal.

d. Qone Marrow Evaluation

o Treatment Group '
o Control ' 4 mg/kg 20 mg/kg 80 mg/kg
Observation M F M F M F - M P

Decreased seg. 0/4 0/ 1/8 0j4  .0/4 O/4  0/4 O/
neutrophils _

fncreased  0/4 0/4 o/4 1/4  1/4 1/4 3/4 3/4%
- grythroid .
series .

*Not reported for animal number 183623, tormlﬁatod on day=154.

26
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o Control values for males and females were -
reported to be normal. An increase in the erythroid series was
reported for 1/8 dogs of the 4 mg/kg level, 2/8 dogs of the 20
mg/kg level and 6/7 dogs of the 80 mg/kg level. Rasults of the

_bone marrow impression for female (No. 183623) dog of the 80
mg/kg level wus omitted from table 5 nt this report. ° -

... .-  The supportive data that accompanied the
Elanco letter of May 8, 1986 was limited to the incidence of .
hematological and .erythrocyte morphology changes observed in
five l-year dog studies with the assurance that "the estimated
Mi:E ratios for this dog group (4 mg/kg) were in the range of
the control dogs of this laboratory and the bone marrow would
pe considered functicnally normal.® The shift in the M:E ratio
of one animal of the low:level may be more representative of
the historical controls than for the controls of this study.
This observation coupled with the comparable incidence of the
srythrocyte morphology changes at the low level to the historical
controls and the lack 'of hymatological changes at the low level
suggests that the 4 mg/kg level is the no-effect level for this
study when compared to the jhistorical control values rather .
than the controls of this study. Howsver, this assumption .
should be supported by the data on the bone marrow evaluation . -
of the control population to include the controls of the five
l-year dog studies cited in the May 8th letter.

C. Conclusions

1. Classification of Data - Supplamahtal.
- beficiehcf j ‘
(1) Spleéh organ weighté_wére not recorded.

(2) Bone marrow evaluation for animal
number 183623, terminated on day 154
of the study was not reported.

{(3) The data referred to in support of
the observation that the increase in
the erythroid series for the 4 mg/kg
level is in the range of control dogs
should be submitted. The controls
of the five l-year dog studies
referred to in the May 8th letter
should be included in the control
population cited.






